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Abstract  
This report provides an overview of the findings of an assessment of livestock production, feed 
availability, feeding systems and an appraisal of the feed value chain in two selected kebeles (Bikila and 
Arjo Konan Bula) in Diga district and the “Anan Robsan” dairy cooperative members in Nekemte town, 
western Oromia, Ethiopia. The field survey was conducted during the fourth week of December 2013 
and information was gathered from feed producers, feed traders and feed consumers through focus 
group discussions, a structured questionnaire, key informant interviews and direct observations. The 
major types of feeds available in the areas, livestock feeding systems, constraints and opportunities of 
the prevailing feed utilization systems and an illustration of the feed value chain with descriptions of the 
major actors are given in the report. 
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Introduction  
Previous studies (Tolera, 2007; Tegegne and Assefa, 2010; Tolera et al., 2012) showed that shortage of 
feed supply is the main constraint limiting productivity of livestock in Ethiopia. A recent assessment of 
the livestock production system and feed resource availability at micro level in Diga district (Duressa et 
al., 2014) also confirmed that inadequate feed supply is one of the major constraints affecting livestock 
productivity in the district. Understanding of the existing situations of feed production, distribution and 
utilization is essential in order to identify and design proper interventions to improve feed supply, and 
hence livestock productivity. This requires application of appropriate system analysis tools including 
value chain analysis approaches. 
 
In a broader sense, a value chain can be defined as the full range of activities required to bring a given 
product to final consumers passing through the different phases of production, processing and delivery 
(IDRC, 2000). It can also be defined as a market-focused collaboration among different stakeholders who 
produce and market value-added products. The above definition can also apply to the feed value chain 
and analysis of the feed value chain is essential for an understanding of the core processes, activities 
and the major actors involved in the chain. It also helps to identify the critical constraints limiting the 
production, delivery and proper utilization of feeds for improved livestock production. The use of feed 
value chain analysis is a relatively recent phenomenon especially under Ethiopian conditions. The works 
of Gebremedhin et al. (2009) dealing with appraisal of fodder marketing and that of Getu et al (2012) 
and Beneberu et al (2012) in the dairy-feed and sheep-feed value chains, respectively, are some of the 
few efforts that can be mentioned, but information regarding feed value chain per se is lacking. This 
study was therefore conducted in two selected rural kebeles of the Diga district and also on “Anan 
Robsan/meaning Milk Flood” cooperative in Nekemte town and its surroundings, east Wollega Zone of 
Oromia region in western Ethiopia with the following specific objectives: 
 
 To assess the overall aspects of livestock production, feed availability/production and feeding 
systems in the study sites 
 To understand and describe the core functions, major actors, activities and constraints 
associated with the feed value chains in the areas    
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Methodology 
 
Site description 
The study was conducted in two rural kebeles (Arjo Konan Bula and Bikila) of Diga woreda (district) and 
the “Anan Robsan” Dairy Cooperative located in and around Nekemte town in East Wollega Zone of 
Oromia Regional State, western Ethiopia. Diga is one of the 17 districts of East Wollega Zone located at a 
distance of 343km west of Addis Ababa and 15km west of Nekemte town, the zonal capital of East 
Wollega. Diga district consists of 21 rural kebeles and 2 special town kebeles. The district has a total 
population of 80,099 people, of which 86% dwell in rural areas. The total number of households is 
10,802 out of which 1,177 are female headed. The district is categorized into two agro-ecologies with 
the total area of 59,545 hectares of land. The mid-altitude (Woynadega) zone covers 28,939 ha (48.6%) 
and the lowland zone (Kola) covers 30,606 ha (51.4%) with a mean annual rainfall ranging from 1200 – 
2000 mm and temperature range of 18  C  – 32  C and altitude from 1100 to 2300 masl (Diga Woreda 
Office of Agriculture and Livestock Agency).  
Data collection procedures  
A field survey was conducted during the 4th week of December 2013 in order to assess the feed value 
chain in the district. Two kebeles, namely Bikila and Arjo Konan Bula both characterized as crop-livestock 
integrated farming systems were selected as focal study sites with the help of district livestock 
production expert and village level development agents. The selected kebeles, Bikila and Arjo Konana 
Bula, are located at a distance of about 18 and 34 km, respectively, from Nekemte town. Moreover, 
members of the “Anan Robsan” cooperative located in and around Nekemte town were also considered 
as potential target groups in the study. About 17 farmers from Bikila Kebele and 18 farmers from Arjo 
Konan Bula Kebele who were strategically identified to compose different age groups, land size, farming 
experience and gender were selected and contacted to collect information from the small-scale feed 
consumers’ perspective. Similarly, 14 members of the “Anan Robsan” cooperative most of which were 
urban dairy producers in Nekemte town were contacted as sources of information. Gender composition 
of the sample farmers in the three study sites is shown in Figure 1. Equal proportions of males and 
females from the “Anan Robsan” cooperative were involved in the study indicating that the cooperative 
is composed of a significant proportion of women farmers. Some concentrate feed ingredient producers 
(oil processors, grain millers) and feed traders operating in Nekemte town were also contacted. 
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Figure 1. Percentage of male and female respondents involved in the study 
  
A checklist based focus group discussion (FGD), a structured questionnaire based individual interview, 
key informant interview and personal observations were used for data collection. All the sample farmers 
selected from the respective study sites participated in both FGD and individual interviews. Moreover, a 
few feed producers (oil processors, grain millers) and feed traders (retailers) who volunteered to 
provide information were individually contacted and interviewed as key informants at their respective 
working areas. The collected quantitative data were coded and analyzed using the statistical package for 
social sciences (SPSS version 16, 2007). Qualitative data is presented as a synthesis narrative. 
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Results and discussion  
Land holding and land use for feed production 
The average land holding per household and the area of land used for feed production are shown in 
Table 1. All the sample households at Bikila and Arjo Konan Bula kebeles had access to farm land, while 
only a few respondents from the “Anan Robsan” cooperative members own land. The average land 
owned per household was reported to be around 3.3, 5.7 and 1.3 ha at Bikila, Arjo Konan Bula and 
“Anan Robsan” cooperative, respectively. Out of the total holding of each household, on average was 
about 0.6 ha was used for feed production in Bikila kebele, while the area of land devoted for feed 
production in Arjo Konan Bula kebele and “Anan Robsan” coop were 1.3 and 0.9 ha, respectively.  
 
Table 1. Land holding per household and area of land (ha) used for feed production in the study kebeles 
and dairy cooperative 
Kebele Land holding (ha)  Land used for feed production (ha) 
Mean Range  Mean Range 
Arjo Konan Bula 5.7 1.5-15  1.3 0.25-5.0 
Bikila 3.3 0.25-6.0  0.6 0.01-1.5 
Anan Robsan coop 1.3 0.02-5.0  0.9 0.02-2.0 
 
Access to land is generally a basic issue for Ethiopian farmers who, in one or another way, depend on 
agricultural production for their livelihoods. The levels of farm income and household food security 
mainly depend on landholdings. The average landholding per household in the study area is higher than 
the national average of 1.18 ha (CSA, 2011). This difference is probably associated with the fact that 
most of the farmers especially in the Arjo Konan Bula kebele are recent resettlers from mid-land or 
upland areas and the settlements are more sparsely dispersed with comparatively larger land holdings 
than farmers in the some other parts of the country. On the other hand, the area is known to have 
serious termite infestation problem, which limits biomass availability. More details of the socio-
economic characteristics of the study area is given in the FEAST report by Duressa et al. (2014).  
Livestock holding 
Cattle, sheep, goats, equines (donkeys, horse, and mule) and chickens are the important livestock 
species raised in the study areas. As shown in Table 2, the average number of cattle owned per 
household was higher for “Anan Robsan” cooperative members (12.9 heads) followed by Arjo Konan 
Bula kebele (11.7 heads) and Bikila kebele (8.9 heads). Chicken and small ruminants were also 
numerically important species raised in the areas.  
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Table 2. Numbers of different livestock species owned per household  
 
Kebele Species Mean SD Min. Max. 
Bikila (n=17) 
Cattle 8.9 6.6 3 28 
Sheep 3.4 2.0 1 6 
Goats 4.0 0.0 4 4 
Donkey 1.4 0.5 1 2 
Chicken  6.6 3.9 2 15 
Arjo Konan Bula (n=18) 
Cattle 11.7 7.1 2 31 
Sheep 5.0 4.4 2 10 
Goats 3.3 2.7 1 10 
Donkey 1.4 0.5 1 2 
Chicken  11.8 13.2 3 50 
Anan Robsan cooperative 
members (n=14) 
Cattle 12.9 15.4 2 49 
Sheep 3.7 1.5 2 5 
Goats 2.0 0.0 2 2 
Donkey 1.0 0.0 1 1 
Horse 1.0 0.0 1 1 
Mule 1.0 0.0 1 1 
Chicken  8.9 4.7 4 15 
        
Table 3 indicates the number of different classes of cattle owned per household. The average number of 
cows owned per household was higher for the “Anan Robsan” cooperative members (6.5 heads) 
followed by Arjo Konan Bula kebele (3.4 heads) and Bikila kebele (2.4 heads). The results clearly indicate 
that the “Anan Robsan” cooperative members tended to maintain more of replacement females (female 
calves and heifers) for expansion of dairying business, while the farmers in the rural setting (Bikila and 
Arjo Konan Bula kebeles) tended to maintain almost balanced composition of cattle herd for 
multipurpose uses. All the cattle herds owned by the sample households in both Bikila and Arjo Konan 
Bula kebeles belong to the local Zebu breed (mostly of Horro types), while almost all the cattle owned 
by “Anan Robsan” cooperative members belong to Zebu x Holstein Friesian (HF) crosses.     
  
Table 3. Cattle herd structure and size per household of the responding farmers 
Cattle herd type 
Kebele 
Bikila (n=17) 
Arjo Konan Bula 
(n=18) 
Anan Robsan Coop 
(n=14) 
Oxen 2.3 (1-5)* 2.6 (1-5) 1.0 
Cows 2.4 (1-6) 3.4 (1-10) 6.5 (2-30) 
Bulls and bull calves 2.6 (1-7) 3.2 (1-6) 3.0 (1-13) 
Heifers 2.4 (1-8) 2.1 (1-5) 3.4 (1-10) 
Female calves 1.8 (1-5) 2.5 (1-6) 5.5 (2-10) 
* figures in brackets indicate ranges   
Milk production 
Milk production performance of cows reported by the sample households in the study areas is 
presented in Table 4. The milking cows owned by the sample respondents in Bikila and Arjo Konan Bula 
kebeles were the local Zebu breeds, but differ in milk production. The reported average daily milk 
production of top yielding local cows at calving was estimated to range between 2.3 and 3.5 liters, while 
that of the low yielders  lie within a narrow range 1.1 to 1.2 liters in both Bikila and Arjo Konan Bula 
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kebeles. The respondents indicated that local cows could be milked for about 7 to 10 months, but their 
daily milk production reduces to 0.5 liters or less towards the end of lactation. The results generally 
showed that milk productivity of high yielding local cows reported in both Bikila and Arjo Konan Bula 
kebeles was higher than the national average figure of 1.5 liters (CSA, 2012), which indicates the 
potential for further improvement through selection and breeding coupled with improved feeding and 
other management practices.  
 
Table 4. Average daily milk yield (liters/day) of high producing and low producing dairy cows during peak 
production (shortly after calving) and 4-6 months after calving 
Kebele 
Yield of top yielders   Yield of poor yielders 
Shortly after 
calving 
4-6 months 
after calving 
 Shortly after 
calving 
4-6 months 
after calving 
Arjo Konan Bula 2.35 1.30  1.20 0.60 
Bikila 2.90 2.35*  1.15 0.65 
Anan Robsan Coop 16.90 11.8  7.60 4.90 
*The animals in this group were only 1-2 months after calving. 
 
All the milking cows kept by the “Anan Robsan” cooperative members were Zebu x HF crosses with 
varying milk productivity. In the current assessment the respondents indicated that top yielding 
crossbred cows produce about 16.0 to 18.0 liters, whereas the low yielding ones produce about 6.6 to 
8.6 liters of milk per day during early stage of lactation. The average daily milk yield of the cows declines 
to about 10-14 liters/day for top yielders and to about 4.4-5.4 liters/day for low producers about 4-6 
months after calving.  The lactation length (LL) of crossbred cows ranges from 8.4 to 10.1 months, and it 
was indicated that their daily milk production could drop to as low as 3 liters towards the end of 
lactation stage.  
Available feed resources and systems of feeding livestock in the areas 
The sample households indicated the presence of about 7 categories of different feed resources in the 
study area (Table 5). In both Bikila and Arjo Konan Bula kebeles, natural pasture, crop residues and 
roadside grazing constitute the dominant feed resources. A considerable proportion of the sample 
households in Arjo Konan Bula kebele also reported use of planted fodders (mainly of Napier grass and 
Rhodes grass), conserved feed (crop residues, hay), collected fodder (such as sugar cane tops) and 
purchased feed for feeding their animals, while few respondents in Bikila kebele reported use of these 
feed resources. On the other hand, the “Anan Robsan” cooperative members indicated that purchased 
feeds and conserved forages (grass hay purchased from the surrounding government compounds like 
public schools, private holdings, and also baled hay purchased from Sululta area, etc) were the dominant 
feed resources. Moreover, a considerable proportion of the cooperative members also reported that 
they use crop residues, natural pasture (grazing) and planted fodder for feeding to their animals. In 
contrast to many other parts of Ethiopia (e.g. the central highlands), the use of “Atela” (a by-product of 
the local alcoholic beverage) as livestock feed was observed to be less common in the present study 
areas. This may be attributed to the Protestant Christian religious affiliation of the community who do 
not consume alcohol leading to infrequent brewing of local alcoholic beverages, and therefore low 
supply of the “Atela”. In general, in terms of overall availability and contribution to livestock feed supply, 
natural pasture was reported to rank first followed by crop residue in both Bikila and Arjo Konan Bula 
kebeles. The 3rd dominantly used feed resource was roadside grazing in Bikila kebele and conserved 
forage in Arjo Konan Bula kebele. In the case of “Anan Robsan” cooperative members, conserved forage, 
purchased feed and planted fodders respectively, ranked 1st, 2nd and 3rd in availability and contribution 
to livestock feeding (Table 6). 
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Table 5. Major feed resources available/used for livestock feeding in the study areas according to the 
sample respondents 
Feed resource Percentage of respondents (%) 
Bikila Kebele (n=17) Arjo Konan Bula Kebele 
(n=18) 
Anan Robsan Coop 
(n=14) 
Natural pasture 100 100 42.8 
Crop residues 100 100 50 
Road side grazing 100 100 7.1 
Collected fodder 11.8 38.9 - 
Planted fodder 17.6 61.1 35.7 
Conserved forage 29.4 61.1 100 
Purchased feed 17.6 33.3 100 
 
Table 6. Ranking order (% of respondents) of the major feed resources in the study kebeles 
 
Feed type 
Bikila Kebele Arjo Konan Bula Kebele Anan Robsan Coop 
1st 2nd 3rd 1st 2nd 3rd 1st 2nd 3rd 
Natural pasture 100 - - 88.9 11.1 - 28.8 - 21.4 
Crop residues - 100 - 5.6 77.8 11.1 - 7.1 14.3 
Road side grazing - - 64.7 - 5.6 22.2 - - - 
Collected fodder - - - - - - - - 14.3 
Planted fodder - - - 5.6 - 22.2 - - 28.6 
Conserved forage - - 35.3 - 5.6 38.9 50 42.8 14.3 
Purchased feed - - - - - 5.6 35.7 50 14.3 
       
All sample households in Bikila kebele and 72% of the interviewed households in Arjo Konan Bula kebele 
reported that sole grazing constitutes the main system of feeding livestock, while the remaining 28% of 
the households in Arjo Konan Bula kebele reported use some stall feeding on top of grazing (Figure 2). 
On the other hand, 64% of the “Anan Robsan” cooperative members reported that stall feeding is the 
main system of keeping livestock, while the remaining 36% reported use of grazing on top of stall 
feeding.  Generally, stall feeding was less developed in the rural setting (Bikila and Arjo Konan Bula 
kebeles) indicating the low input-low output extensive system of livestock production in the areas as 
compared to the more market oriented and intensive system of dairy production practiced by the “Anan 
Robsan” cooperative members in Nekemte town and the surrounding area.  
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Figure 2. Main systems of livestock feeding in the study areas 
 
On-farm feed production 
The types, area harvested and quantities of different feeds produced on-farm by the surveyed 
households during three months prior to the study period are shown in Table 7. In Bikila kebele, 17.6, 
5.9 and 23.5% of the sample households reported production of planted fodder, green stover and crop 
residues, respectively, during the specified period. The average area harvested and estimated quantities 
of feed produced from the different feed types per household in Bikila kebele were: planted fodder 
(0.09 ha, 0.42 t), green stover (0.01 ha, 0.20 t) and crop residues (0.69 ha, 0.79 t). In total, about 1.41 t 
feed was estimated to be produced from a total area of 0.79 ha per household in Bikila kebele during 
the period. Comparatively better on-farm feed production was reported in Arjo Konan Bula kebele, 
where about 67, 28, 22 and 50% of the sample respondents reported production of planted fodder, cut 
grass/hay, green stover and crop residues, respectively, during the same period. The corresponding area 
harvested and estimated quantities of feed produced from the different feed types per household in 
Arjo Konan Bula were: planted fodder (0.41 ha, 1.16 t), cut grass (0.32 ha, 0.79 t), green stover (0.71 ha, 
2.86 t) and crop residues (0.61 ha, 0.68 t). About 5.49 t total feed was estimated to be produced per 
household from a total area of 2.05 ha during the specified period. In both kebeles, the quantity of feed 
estimated to be produced on-farm per household was very low indicating that livestock in the areas 
obtain most of their feed supply from communal grazing lands.   
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Table 7. The types, area harvested and estimated quantities of different feeds produced on-farm by the 
sample households during the last three months prior to this study   
Kebele Feed type 
% of 
respondents 
Area 
(ha)* 
Quantity produced 
Donkey 
cart 
Ton** 
Bikila (n=17) 
Planted fodder 17.6 0.09 6.3 0.42 
Green Stover 5.9 0.01 3.0 0.20 
Dry cereal /crop 
residue 
23.5 0.69 18.8 0.79 
Total  0.79 28.1 1.41 
Arjo Konan Bula (n=18) 
Planted fodder 66.7 0.41 17.5 1.16 
Cut grass/hay 27.8 0.32 12.0 0.79 
Green Stover 22.2 0.71 43.3 2.86 
Dry cereal /crop 
residue 
50.0 0.61 16.1 0.68 
Total  2.05 88.9 5.49 
Anan Robsan 
Cooperative (n=14) 
Planted fodder 28.6 0.34 17.3 1.14 
Cut grass/hay 35.7 1.00 79.0 5.21 
Green stover 7.1 0.10 15.0 0.99 
Total  1.44 111.3 7.34 
*May include rented land in addition to individual holdings 
** Estimation in ton was based on the average values of 66 kg (range: 50-85 kg) for 1 donkey cart of 
green feeds (planted fodder, cut grass, stovers), and 42 kg (range: 30-55 kg) for 1 donkey cart of crop 
residues as estimated by the farmers   
 
Some members of the “Anan Robsan” cooperative also produce different feeds, while most of them do 
not produce any feed due to lack of access to farm land. About 28.6, 35.7 and 7.1% of the cooperative 
members produce planted fodder, cut grass/hay and green stover, respectively. The total area of land 
devoted to feed production per household was 1.44 ha (0.34 ha of planted fodder, 1.0 ha cut grass and 
0.1 ha green stover) and the total amount of feed produced on-farm per household during the three 
months period was 7.34 t (1.14 t of planted fodder, 5.21 t cut grass and 0.99 t green stover). In addition 
to the on-farm feed production, about 78.6% of the Cooperative members also reported the purchase of 
baled hay from Sululta area. The average quantity of hay purchased by the members was estimated to 
be about 215 bales (ranging from 15 to 1000 bales) over a period of three months and the average price 
per bale was about 40 Ethiopian Birr (ranging from 25 Birr during the peak harvesting times to 70 Birr 
during the dry season and rainy seasons) depending on the season and time of purchase. As one bale on 
average weighs about 16 kg, it implies that price per kg of grass hay could range from 1.56 to 4.44 Birr 
indicating that hay can cost as high as or even more than commercial feed ingredients such as wheat 
bran and noug cake during the dry and rainy seasons. Some respondents of the “Anan Robsan” 
cooperative also make hay by purchasing the pasture grown in the protected government compounds 
such as public schools, seed enterprises and also from individual farmers in the surrounding. In this 
regard, prices were negotiated based on land area and visually assessed stand performance of the 
pasture. 
Commercial/purchased feeds utilization 
The types, prices and quantities of commercial feeds purchased by the sample respondents during three 
months prior to the study period are shown in Table 8. The commercial feed ingredients used by farmers 
in the area were by-products of different agro-processing industries including noug cake, sunflower cake 
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and wheat bran to some extent. Moreover, grains such as maize and soya bean and grain by-products 
like pulse hulls were also used for feeding dairy cattle mainly by the “Anan Robsan” cooperative 
members. Only small proportion of the sample households in the rural setting (17.6% in Bikila kebele 
and 33.3% in Arjo Konan Bula kebele) reported purchase and use noug cake for feeding livestock. On 
average, only 0.27 quintals (Q) of noug cake was purchased per household at the mean rate of 366.7 
Birr/Q in Bikila kebele. Including the indicated transport cost, about 106.7 Birr was estimated to be 
spent on noug cake per household during the specified period in the kebele. The average quantity of 
noug cake purchased per household in Arjo Konan Bula kebele was found to be 1.04 Q at the rate of 
426.7 Birr/Q. The total expense incurred per household for noug cake including the transport and labour 
costs was estimated to be 461.6 Birr during the specified period. The observed differences in prices of 
noug cake reported by the sample households in the two kebeles may be attributed to the differences in 
transport cost due to their relative distance from Nekemte town and differences in feed purchase 
channels used and social relations between the farmers and the feed traders. Generally, the use of 
commercial feeds is poorly developed by the sample households in both Bikila and Arjo Konan Bula 
kebeles which could be associated with the extensive livestock production and less market-orientation 
which do not encourage the farmers to spend on the highly expensive commercial feeds.     
 
In contrast to Bikila and Arjo Konan Bula kebeles, the “Anan Robsan” cooperative members purchase 
and use reasonably large quantities of diverse types of commercial feed ingredients. About 6 types of 
purchased feed ingredients including noug cake (64.3% of the respondents), wheat bran (14.3% of the 
respondents), sunflower cake (50% of the respondents), maize (50% of the respondents), soya bean 
(14.3% of the respondents) and pulse hulls from mill houses (71.4% of the respondents) were  used by 
the cooperative members. The average quantities of the different feed ingredients purchased per 
household during three months prior to the survey ranged from about 8 Q of pulse hulls to 107.5 Q of 
soya bean with the corresponding total expense ranging from 2178.4 Birr for pulse hulls to about 
86,225.0 Birr for soya bean. There were some cooperative members who keep as many as 30 head of 
dairy cattle using a stall feeding system necessitating the use of such large amounts of the commercial 
feed ingredients.       
              
Table 8. The types, quantities and prices of different commercial feed ingredients purchased by the 
surveyed households during three months prior this study   
Kebele Type of feed 
purchased 
% of 
respon. 
Quantity 
(Q) 
Price 
(Br/Q) 
Transport 
(Br/Q) 
Labour 
(Br/Q) 
Total cost 
(Br) 
Bikila (n=17) Noug cake 17.6 0.27 367 30 - 107 
Arjo Konan 
Bula (n=18) 
Noug cake 33.3 1.04 427 24 11 462 
Anan Robsan 
Cooperative 
(n=14) 
Noug cake 64.3 39.67 372 28 11 16,151 
Wheat bran 14.3 16.50 300 25 10 5,528 
Sun flower cake 50.0 44.17 325 19 9 16,166 
Maize grain 50.0 91.14 410 25 9 43,331 
Soya bean 14.3 107.50 600 25 10 86,225 
Pulse hulls 71.4 8.00 262 25 10 2,178 
 
Food processing plants (oil processors, grain millers) and retail shops were the major sources of 
commercial feed ingredients for the farmers in the study sites (Figure 3). The “Anan Robsan” 
cooperative members also purchase maize and soya bean from large scale grain retailers in Nekemte 
town and also from private grain farm owners in the area.  
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Figure 3. Sources of commercial feed ingredients for the farmers in the study areas 
Home mixing of feeds  
The sample households in the three study sites practice home mixing of different locally available and/or 
purchased feed ingredients into a compound feed prior to feeding their animals. About 65, 61 and 71% 
of the sample respondents in Bikila, Arjo Konan Bula and “Anan Robsan” cooperative, respectively, 
practice home mixing of feeds. The respondents claimed that mixing the different feed ingredients will 
form a compound feed that can supply the necessary nutrients to improve condition of the animals, milk 
production and power output in the case of draught oxen. Mixing different feed ingredients also helps 
to improve the quality and intake of the low quality feed resources and by-products, and improves the 
overall efficiency of feed utilization. About 11 categories of home mixed feeds prepared by mixing the 
different feed ingredients and by-products were identified according to the surveyed farmers in the 
study areas (Table 9). Most of the ingredients used for feed preparation in Bikila and Arjo Konan Bula 
kebeles, were indicated to be different grains and grain by-products produced on the farm. Maize, 
sorghum, finger millet and barley grains were reported to be the main ingredients used for home mixed 
feed preparation, while salt was also commonly included in the mixture. The farmers indicated that the 
proportions of the different ingredients used for preparation of a given compound feed could vary 
depending on availabilities of the different ingredients, and that the more available ingredients could 
account for higher proportions in the mixture. 
  
One example of home mixed feed used by the farmers was mixture of ground grain (mainly barley), salt 
and water. The mixture is locally known as “Samadara” and is fed to animals, mainly lactating dairy 
cows, in liquid form. The use of such salted ground grain diluted in water for feeding to lactating cows is 
commonly practiced in western Oromia in general and in the study areas in particular. It is commonly 
used to condition cows to overcome the stress of calving and to stimulate milk production. Some 
respondents also indicated the feeding of boiled grain mixtures (maize + sorghum) to lactating cows, 
while some others mentioned feeding of  pancakes of finger millet to condition fattening animals and/or 
to improve the power output of working oxen. In general, it was reported that about 71, 65 and 61% of 
the farmers in Anan Robsan Coop, Bikila and Arjo Konan Bula, respectively, practice home mixing of 
feeds using farm produced and locally available feed ingredients,. This could be considered as a good 
alternative for the observed low utilization of commercial feed ingredients in the areas.     
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In the case of the “Anan Robsan” cooperative members, purchased concentrate feed ingredients (mainly 
noug and sunflower cakes and wheat bran), grains like maize and soya bean and grain by-products (mill 
house scraps and pulse hulls) and salt were the main ingredients used for making home mixed 
compound feeds. As in the case of Bikila and Arjo Konan Bula kebeles, proportions of the different feed 
ingredients used for home mixing varies depending on availabilities and costs of the various ingredients. 
Similarly, the ingredients are mixed and fed in diluted, solid and/or boiled forms. 
                            
Table 9. Types of the different feed ingredients used for home mixing according to the respondents in the 
three study sites   
Types of feed ingredients Bikila 
Kebele  
Arjo Konan 
Bula Kebele  
Anan Robsan 
Cooperative  
1. Ground (maize + sorghum + millet) + salt for 
lactating cows  
  - 
2. Ground (maize + sorghum + millet) + Vernonia leaf 
+ salt for lactating cows 
  - 
3. Salted pan cake of millet for working and/or 
fattening oxen 
  - 
4. (Barley + maize) flour salted and diluted in water 
for lactating cows 
   
5. Barley flour + sugar diluted in water for fattening 
oxen 
 - - 
6. Boiled (maize + sorghum) + salt for lactating cows    
7. Ground maize + Noug cake + salt for lactating cows    
8. Noug cake + mill house scraps + salt - -  
9. Sunflower cake + pulse hulls + ground maize + salt 
soaked with water and fed to milking cows 
- -  
10. Noug cake + wheat bran + pulse hulls + ground 
maize + salt for milking cows 
- -  
11. Sole soya bean grain (boiled) for milking cows - -  
Major feed purchase channels and influencing factors 
Table 10 indicates the feed purchase practices and the channels used for feed purchase by the sample 
households in the study areas. On average, about 17.7, 44.4 and 100% of the sample respondents in 
Bikila kebele, Arjo Konan Bula kebele and the “Anan Robsan” cooperative members in Nekemte town, 
respectively, have experience of purchasing different feed ingredients for feeding their livestock, mainly 
cattle. The major feed purchase channels used by the sample households include farm level producers 
(for roughage feeds and grains), oil processing plants, grain millers, small retailers, large retailers and to 
some extent feed processing plants. This indicates that only a few feed purchase channels are used by 
households in the rural settings (Bikila and Arjo Konan Bula kebeles) and that oil processing plants are 
the most important followed by small and large retailers. In the case of “Anan Robsan” cooperative, all 
the channels described above were used for feed purchase, but to varying extents. The most dominantly 
used feed purchase channels by the cooperative members in order of importance include oil processing 
plants (100% of the respondents), grain millers (78.6% of the respondents), farm level producers (78.6% 
of the respondents) and small retailers (14.29% of the respondents). Overall, oil processing plants 
followed by grain millers and farm level producers were the important channels used for feed purchase 
by the sample households in the study areas.    
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Table 10. Feed purchasing practices and major channels used for feed purchase by the sample 
households in the study sites (% of respondents) 
Question Response Bikila 
Kebele 
(n=17) 
Arjo Konan 
Bula Kebele 
(n=18) 
Anan Robsan 
Cooperative 
(n=14) 
Mean 
Do you have experience of 
purchasing feed for your 
livestock?  
Yes 17.7 44.4 100.0 54.0 
No 82.4 55. 6 - 46.0 
Channels used for purchasing feed      
Farm level producers - - 78.6 26.2 
Oil processing plants 17.7 44.4 100.0 54.0 
Grain millers - 16. 7 78.6 31.8 
Feed processing plants - - 7.1 2.4 
Small retailers 5.9 16. 7 14.3 12.3 
Large retailers - - 7.1 2.4 
 
Some of the major factors influencing the choice of feed purchase channel according to the sample 
respondents in the study sites are presented in Table 11. The factors influencing choice of the feed 
purchase channel were more or less similar in the three study sites, but their order of importance varied 
by site. In Bikila kebele, trust of the system followed by expected price level, price variability and 
transport costs were the most important factors influencing choice of the feed purchase channel. 
Similarly, trust of system followed by expected price level, simplicity of system, price variability and 
social influences were the most important factors influencing choice of the feed purchase by the sample 
households in Arjo Konan Bula kebele. According to the “Anan Robsan” cooperative members, choice of 
the feed purchase channel was made primarily based on the expected price level followed by simplicity 
of system, trust of system, transport costs and price variability. The sample respondents have generally 
underlined that choice of the feed purchase channel is made by considering combinations of the 
different factors and that there is no hard and fast rule for choice of supplier.   
 
The major constraints limiting the use of concentrate feeds/ingredients for feeding livestock in the study 
sites as perceived by the sample households are shown in Table 12.  The constraints identified in all the 
study sites were more or less similar and mainly related to prices, transportations, market access and 
supply of the ingredients, farmers’ knowledge regarding the feeds and financial limitations.  In Bikila 
kebele, some of the top ranking constraints limiting the use of concentrate feed ingredients included 
high cost of the feeds, poor access to markets, poor knowledge of feeds and high transportation costs. 
According to the sample respondents in Arjo Konan Bula kebele, poor knowledge of feeds, high feed 
costs, poor access to markets and high variability in feed prices were the important factors limiting the 
use of concentrate feeds. Moreover, the present assessment indicated that the livestock production 
system in both Bikila and Arjo Konan Bula kebeles was extensive mainly based on free communal grazing 
and the cattle raised by the surveyed farmers were local Zebu breeds. Hence, this could be another 
important factor limiting the use of concentrates in areas 
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Table 11. Factors influencing the choice of feed purchase channels according to  the surveyed 
households in the study sites (% of respondents) 
Factors Bikila Kebele 
1st 2nd 3rd Overall mean 
Expected price level 11.8 5.9 - 5.9 
Variability of price - 5.9 5.9 3.9 
Transport costs 5.9 - 5.9 3.9 
Simplicity of system - - 5.9 2.0 
Trust of system 17.7 5.9 - 7.8 
Social influence - 5.9 - 2.0 
 Arjo Konan Bula Kebele 
1st 2nd 3rd Overall mean 
Expected price level 11.1 5.6 11.1 9.3 
Variability of price - 11.1 - 3.7 
Security - - 5.6 1.9 
Simplicity of system 5.6 11.1 5.6 7.4 
Trust of system 16. 7 11.1 5.6 11.1 
Social influence 5. 6 - 5.6 3.7 
 Anan Robsan Cooperative Members 
1st 2nd 3rd Overall mean 
Expected price level 50.0 14.38 21.4 28.6 
Variability of price 7.1 7.1 7.1 7.1 
Transport costs 7.1 7.1 14.3 9.5 
Payment arrangements - 7.1 - 2.4 
Simplicity of system 21.4 14.3 28.6 21.4 
Trust of system 14.3 21.4 28.6 21.4 
Social influence - 7.1 - 2.4 
 
In the case of the “Anan Robsan” cooperative members, about 9 factors were reported to limit the use 
of concentrate feeds. Some of the high ranking constraints emphasized by the cooperative members 
include high variability in feed prices, high feed costs, high transportation costs, poor access to market 
and poor knowledge of feeds in that order of importance. Some other constraints mentioned by the 
cooperative members, but not by respondents in Bikila and Arjo Konan Bula kebeles include poor 
distribution arrangements, lack of feed quality control and seasonality in milk production. Despite all 
these limitations, it was noted that all the responding “Anan Robsan” cooperative members were using 
one or more of the concentrate feed ingredients for feeding dairy cattle. This could be attributed to the 
fact that they have been engaged in market-oriented dairying and also their better access to markets 
and information regarding improved practices as compared to the farmers in the rural setting (Bikila and 
Arjo Konan Bula kebeles).         
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Table 12. Major constraints in using concentrates as perceived by the surveyed households in the study 
sites (% of respondents) 
Constraints Bikila Kebele 
1st 2nd 3rd Overall mean 
High cost of feeds 52.9 35.3 - 29.4 
High variability in prices - 5.9 5.9 3.9 
High transport cost 5.9 23.5 23.5 17.6 
Poor access to markets 23.5 23.5 17.6 21.6 
Poor knowledge of feeds 17.7 5.9 41.2 21.6 
Lack of literacy & numeracy of farmers   - 5.9 - 2.0 
Lack of finance - - 11.8 3.9 
 Arjo Konan Bula Kebele 
1st 2nd 3rd Overall mean 
High cost of feeds 44.4 22.2 - 22.2 
High variability in prices 5. 6 16. 7 11.1 11.1 
Poor access to markets 27. 8 22.2 5. 6 18.5 
Poor knowledge of feeds 5. 6 27. 8 55. 6 29.6 
Poor distribution arrangements - 11.1 5. 6 5.6 
Lack of literacy & numeracy of farmers   16. 7 - - 5.6 
Seasonality in milk production - - 11.1 3.7 
Lack of finance - 5.6 11.1 5.6 
 Anan Robsan Cooperative Members 
1st 2nd 3rd Overall mean 
High cost of feeds 64.3 7.1 - 23.8 
High variability in prices 21.4 42.9 14.3 26.2 
High transport cost 7.1 14.3 14.3 11.9 
Poor access to markets - 21.4 7.1 9.5 
Poor knowledge of feeds - 7.1 21.4 9.5 
Poor distribution arrangements - 7.1 7.1 4.8 
Seasonality in milk production - - 7.1 2.4 
Lack of quality control - - 14.3 4.8 
Lack of finance 7.1 - 14.3 7.1 
 
Table 13 shows some of the potential opportunities perceived to enhance utilization of concentrate 
feeds in the view of the sample respondents in the study sites. According to the sample households in 
both Bikila and Arjo Konan Bula kebeles, changing production practices, expanding livestock enterprise 
and increase in milk production were some of the major opportunities available to enhance the use of 
concentrates. Moreover, improvement in efficiency of the producers’ enterprise and increased current 
returns to justify future expansion were the other opportunities which will necessitate using 
concentrates for feeding selected productive animals. In the case of the “Anan Robsan” cooperative 
members, improved efficiency of the producers’ enterprise, expanding livestock enterprise, increase in 
milk production and changing production practices in that order of importance were the major 
opportunities available to enhance the use of concentrates. These groups of dairy producers also have 
comparatively better access to markets (both to purchase concentrate feed ingredients and also to sell 
milk and other dairy products at a reasonably premium price as compared to farmers in the rural 
setting). As a result, the use of concentrates for feeding dairy cattle was observed to be a well-
established practice among the cooperative members. 
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Table 13. Available opportunities for enhancing use of concentrates as perceived by the surveyed 
households in the study sites (% of respondents) 
Constraints Bikila Kebele 
1st 2nd 3rd Overall mean 
Expanding livestock enterprise 70.6 17.6 11.8 33.3 
Improved feed access to livestock farmers - 11.8 - 3.9 
Changing production practices 29.4 58.8 35.3 41.2 
Own enterprise becoming more efficient - - 5.9 2.0 
Increase in milk production 29.4 11.8 47.1 29.4 
 Arjo Konan Bula Kebele 
1st 2nd 3rd Overall mean 
Expanding livestock enterprise 55. 6 11.1 5.6 24.1 
Improved feed access to livestock farmers - 5. 6 - 1.9 
Changing production practices 16. 7 44.4 16.7 25.9 
Own enterprise becoming more efficient 11.1 11.1 27.8 16.7 
Increase in milk production 5. 6 5.6 44.4 18.5 
Increasing current returns to justify expansion 11.1 22.2 - 11.1 
 Anan Robsan Cooperative Members 
1st 2nd 3rd Overall mean 
Expanding livestock enterprise 42.9 14.3 28.6 28.6 
Improved feed access to livestock farmers 7.1 - 7.1 4.8 
Changing production practices 7.1 42.9 - 16.7 
Own enterprise becoming more efficient 14.3 28.6 21.4 64.3 
Increase in milk production 21.4 14.3 35.7 23.8 
Increasing current returns to justify expansion 7.1 - 7.1 4.8 
 
Information regarding advisory services and the nature of the advice, and major sources of information 
to the farmers on feed related issues were also assessed in the study. As shown in Table 14, all the 
sample respondents (100%) in Bikila and Arjo Konan Bula kebeles, and 28.57% of the interviewed “Anan 
Robsan” cooperative members obtain some advisory services related to feeds. The average frequency of 
advisory services offered to the farmers was between 1 to 2 times per month in the three sites. 
However, the sample households have underlined that advisory service interactions are not specifically 
organized for feed per se, but are general encompassing the overall agriculture and social aspects 
among which feed related issues are also addressed. The nature of advice provided to the farmers was 
noted to be relatively general focusing on proper management of available feed resources and proper 
feeding systems of livestock. The major sources of information to the farmers were mainly government 
extension staff, and to some extent research institutions (such as Bako Research Center) and the 
currently on-going projects in the areas by ILRI.  
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Table 14. Reactions of the surveyed households regarding sources of information and advisory services 
related to feeds  
Issue Bikila Kebele Arjo Konan Bula 
Kebele 
Anan Robsan 
Cooperative 
Get advice related to feeds (% of respondents) 100 100 28.6 
Frequency of advice obtained per month 1.8 1.1 1.3 
Visit other farmers` fields (% of respondents) 35.3 77.8 35.7 
Number of visits made per HH in the last 12 
months 
3.3 4.0 3.8 
Nature of advice obtained from service providers  Proper management of available feeds 
 Proper feeding systems 
Major sources of information  Government extension staff (DAs, woreda 
experts)  
 Research institutions (such as Bako) 
 On-going projects by ILRI 
 
Visiting other farmers’ fields and sharing best available experiences were also used as other important 
sources of information by surveyed farmers in the study sites. Accordingly, 35.3% of the respondents 
Bikila kebele, 77. 8% of the respondents in Arjo Konan Bula kebele and 35.7% of the interviewed “Anan 
Robsan” cooperative members visit other farmers’ fields in their surroundings. The average number of 
other farmers’ fields visited per household during the last 12 months prior to the time of this study was 
3.3 in Bikila kebele, 4.00 in Arjo Konan Bula kebele and 3.8 in the case of the “Anan Robsan” cooperative 
members. Particularly the sample respondents in Bikila and Arjo Konan Bula kebeles emphasized that 
they have been sharing best experiences and different ways of doing things from those farmers 
displaced from Hararghe (eastern Oromia) and settled in the areas. The well-developed cattle fattening 
practice by the Hararghe farmers could be cited as one exemplary experience to be adopted by the local 
farmers in the present study areas.          
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Core functions, actors and activities in the feed value 
chain 
In Diga area, livestock feeds were observed to be sourced in two ways: through on-farm production (for 
crop residues, native grass hays and improved forages, the latter being practiced rarely) and through 
purchases for feeds such as oil seed cakes, pulse grain hulls, mill house scraps, locally obtainable native 
grass hays and baled hay from Sululta area. Purchase of baled hay from Sululta area is practiced by the 
few relatively big dairy farms in and around Nekemte. The appraisal generally indicated that there is no 
formal and well organized input supply, production, distribution, marketing and consumption of feeds in 
the study areas. The informal chain was observed to be composed of five main segments: input supply, 
production, transport and marketing, feed storage and processing, and finally consumption. A concise 
account of the important features of each segment in the value chain is described in the following 
sections. A generic schematic diagram depicting the peri-urban dairy feed value chain in the study sites 
is given in Figure 7. 
Input supply 
Major inputs used for on-farm feed production include forage seed, labour for on-farm activities and 
fencing materials for native hay production plots, the latter often sold to peri-urban dairy farmers. A 
range of cereals, oil and pulse crops produced in the area also serve as important inputs used by small 
scale oil and flour processing mills, contributing to the supply of byproducts like hulls, cakes and mill 
house scraps. Feed grains like maize and soybeans were also observed to be sourced from large scale 
commercial farms and grain traders operating in the area. Similarly, cereal grains such as finger millet, 
sorghum, maize and teff are used as input in the preparation of traditional alcohols from which a range 
of by-products, generally named ‘atela’, are obtained. Use of chemical fertilizers as input for improved 
forage and native grass hay production was not a common practice. 
Feed production 
The actors involved in feed production consist of crop farmers (supplying mainly teff and finger millet 
straws), opportunistic hay producers (farmers who set aside some land for native hay production 
targeting mainly peri-urban dairy farmers, and grass hay inadvertently produced on school and church 
compounds, and oil and flour processors supplying hulls, cakes and mill house scraps as by-products. 
Smallholder peri-urban dairy farmers were observed to apportion a piece of land for improved forage 
crops and production of native grass hays.  
 
Concentrate feed processing plants and compound feed retailing businesses are not available in the 
area. Some dairy farmers buy baled hay and wheat bran from other areas, the former mainly from areas 
around Addis Ababa. ‘Atela’, a byproduct obtained from processing of traditional alcohols is an 
important ingredient fed to dairy animals alone or mixed with noug seed cake or brans. Maize and 
soybean grain are also used by a few peri-urban dairy farmers in Nekemte area and these ingredients 
are sourced mainly from grain traders at both sites; and mainly from investors owning large scale 
commercial farms.  
 
Generally, it was widely agreed that available feed does not match with the prevailing demand, be it for 
roughage or concentrate feeds. Shortage of land, low technical know-how on improved forage 
production and high cost of feeds and poor access to markets were indicated to be important problems. 
Rural farmers in the study area use mainly native pasture grazing for their animals and they indicated 
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that termite and weed infestation and urban encroachment to be critical problems affecting productivity 
of the native grasslands.  
Transport  
At farm level, on-farm produced feeds are collected and carried by family labour, mainly by boys and 
household heads. Donkeys and humans are predominantly used for transporting cereal straws from 
nearby rural sites for sale to peri-urban dairy farmers. It is also common for women to transport teff and 
finger millet straw on their backs for sale to peri-urban dairy farmers. Trucks are used to transport loose 
hay produced at relatively distant sites on privately owned or rented-in land or on fenced compounds of 
different organizations. In situations where the hay production site is close by, carts pulled by mules are 
commonly used. A small number of dairy farmers who are members of Anan Robsan Dairy Cooperative 
use trucks to transport purchased feeds like baled hay and concentrates from Addis Ababa.  
Marketing 
A range of roughage and concentrate feeds are purchased for peri-urban dairy cattle feeding. Noug cake 
is a protein supplement used on a large proportion of the dairy farms as reported by the dairy farmers. 
The price of this concentrate ingredient is increasing steadily, and this rise in price is one of the factors 
troubling the peri-urban dairy business in Nekemte. Other concentrate feed ingredients like hulls and 
mill house scraps are also commonly used feeds and are purchased almost throughout the year. Among 
the crop residues, the cost of teff straw was perceived to be high compared to finger millet and the price 
of cereal straws was observed to generally exhibit variation across seasons of the year. In general, price 
falls just after crop harvest and reaches its peak during the rainy months. The majority of Anan Robsan 
Dairy Cooperative members reported that feed prices have significantly increased over recent years, 
with a significant proportion of the income obtained from milk sales going to feed purchase.  
Storage 
Under mixed crop-livestock conditions, cereal straws meant for sale to peri-urban dairy farmers or for 
home consumption are collected and conserved in stacks in the open or under trees on raised wooden 
beds. After purchase, the residues are commonly stored by peri-urban dairy producers under roof in 
loose form to avoid risks of spoilage by rain water and other farm wastes. Some farms were also 
observed to store tef and finger millet straws indoors, packed in plastic or sisal bags on concrete floor or 
on raised wooden beds. 
 
Grass hays are stored under the roof where space is available; but they are commonly stored in the 
open with the heap covered using plastic sheets to avoid moisture induced damage and shattering 
losses. Concentrate feeds are generally stored in sisal or polyethylene sacks under shade. At a number 
of farms, some risks of spoilage were noticed as feeds are normally stored in proximity to the dairy barn. 
Feed contamination with urine and other farm wastes was also observed to be common. This could be a 
serious herd health threat mainly when concentrate ingredients like hulls, grains, beans and brans are 
contaminated by urine and wet manure.  
Processing and utilization  
Processing and utilization of feeds purchased from various sources were observed to vary slightly with 
the type of farms visited. Chopping of grass hays and mixing of different feed ingredients before feeding 
are widespread across the sites. Cereal straws are commonly fed as acquired but since grass hays 
commonly used at both locations are dominated by late harvested native stands, typically Hyparrhenia 
species, presenting to the animals in their harvested form is not appropriate. As a result, farmers 
indicated that they chop grass hays into shorter lengths using sharp edged tools before feeding. 
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A few farmers also practice sprinkling water, salt solution or liquefied ‘atela’ on chopped hays, 
and crop residues before feeding. Moreover, noug cake is usually mixed with ‘atela’ before it is 
fed to animals. Hulls of various pulse crops, brans and scraps bought from mill houses are, 
however, fed in the form they are acquired. A few farms use feed troughs made of concrete 
materials while the majority of smallholder peri-urban farms use feeding troughs made of 
wooden poles and nails, disposed plastic materials, barrels and tree trunks prepared in various 
shapes. 
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Figure 7. Schematic diagram depicting the feed supply chains in Diga and Nekemte areas  
 
 
 
  
Chain influencers: National agricultural development policy; feed 
specific policy, investment policy, cooperative policy 
Chain supporters: Training/research Organizations; Agricultural 
Development Bureaus; Livestock Development and Health Agency 
Smallholder farmers    
Production  
Input 
supply 
Seed, labour, land and fencing materials Cereals, pulse and oil 
crops 
Consumption 
Storage and 
processing 
Transport 
Farmers: 
backyard 
improved 
fodder 
production, 
crop 
residues, 
native hays 
Organizations: 
native hay 
production on 
fenced government 
and NGO 
compounds 
Mainly mule carts 
and human load 
Family labour; 
carts; human and 
donkey loads 
Trucks and 
carts 
On-farm storage, chopping and mixing (by producers and dairy 
farmers)   
Urban and peri-urban dairy producers   
Chain actors 
 
 
Chain 
Functions   
Traditional brewers 
(“atela”), and mill 
houses  (for oil and 
flour byproducts) 
25 
 
Conclusions  
 
 Cattle are the dominant livestock species reared and natural pasture and crop residues 
constitute the major feed resources available in the study areas. 
 
 Livestock feeding is mainly based on grazing in Bikila and Arjo Konan Bula kebeles, while some 
farmers also feed selected groups of cattle such as lactating cows and working oxen indoors 
using feeds produced on the farm (crop residues, native pasture hay and improved fodders). On 
the other hand, stall feeding using purchased feeds (both roughages and concentrates) is the 
main feeding system of dairy cattle by the “Anan Robsan” cooperative members in Nekemte 
town.  
 
 Livestock production in general and dairy production in particular is extensive in nature with 
minimal market orientation in Bikila and Arjo Konan Bula kebeles. Consequently there is low 
utilization of bought-in concentrate feed ingredients for supplementation compared to the case 
of the “Anan Robsan” cooperative members.  However, there is a well-established practice and 
use of home mixed compound feeds using farm produced grains and/or grain by-products in the 
areas.  
 
 The major constraints identified by the feed value chain actors in the study sites include: 
seasonal shortages in supply of required inputs, shortage of food processing plants and/or 
performance of the existing ones below their capacity, unreliable electric power supply, limited 
supply and high cost of the feed ingredients (by-products), lack of awareness on input quality 
and associated risks, lack of feed quality standards, poor knowledge of feeds and feed markets, 
and the overall lack of capacity to initiate feed related interventions.         
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